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Following the studies of Pillsbury and Sternberg (1) who found
that high fat diets did not affect cutaneous infection in dogs,
studies were undertaken to determine the influence of diets
high or low in fat—on the course of infection with known virulent
pyogenic organisms on the skin of white rats.
Thirty-six 21-day-old white male rats were selected for use in
this .study. The animals were divided into three groups. Group
I, consisting of twelve rats, was placed on a high-fat diet, group
II, consisting of twelve rats, was placed on a low-fat diet and group
III was placed on a normal control diet.
Group I was fed a diet containing Merck's fat free casein (0.84 per cent fat)
16 per cent, chemically pure sucrose 43 per cent, lard 25 per cent, fat free dried
yeast 12 per cent, salt (Osborn-Mendel mixture) 4 per cent and vitamins A and D
were supplied from nonsaponifiable material obtained from high grade cod liver
oil. Group II was placed on a diet containing Merck's purified fat free casein
(0.84 per cent fat) 16 per cent, chemically pure sucrose 68 per cent, fat free dried
yeast 12 per cent, salt (Osborn-Mendel mixture) 4 per cent, and vitamines A and
D in the form of non-saponifiable material obtained from high grade cod liver oil.
Group III of the normal control group received a diet containing Merck's purified
fat free casein (0.84 per cent fat) 16 per cent, chemically pure sucrose 58 per cent,
lard 10 per cent, fat free dried yeast 12 per cent, salt (Osborn-Mendel mixture)
4 per cent and vitamins A and D were supplied from non-saponifiable material
obtained from high grade cod liver oil.
After the animals had been maintained for sixty-six days on
this dietary regime and being sure no obvious fat deficiency
changes (2) had occurred, the cutaneous infections were at-
1 From the Section of Dermatology and Syphilology of the Department of
Medicine, Duke University School of Medicine.
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tempted. Total blood serum lipoids determined by floor's
(3) method revealed that the animals on the high fat diet in
group I had total serum lipoids averaging from 335 mgm. per 100
cc. to 369 mgm. per 100 cc. The low fat group II total serum
lipoids averaged from 206 mgm. per 100 cc. to 247 mgm. per
100 cc. while the normal control group had an average total
serum lipoids varying from 251 mgm. per 100 cc. to 278 mgm.
per 100 cc.
The infecting organisms used throughout the experiment were
known virulent strains of hemolytic Staphylococcus aureus and
beta hemolytic streptococcus of known virulence. These micro-
organisms, isolated from patients with fatal septicemias, had
previously been found highly virulent in rabbits and dogs.
On the sixty-sixth day after the diet had been started 0.5 cc. of a twenty-four-
hour broth culture of mixed hemolytic Staphylococcus aureus and beta hemolytic
streptococcus was injected intracutaneously into the upper left side of the previ-
ously shaved abdominal wall of each rat. A drop of this mixture was rubbed into
an excoriated area on the lower left side of the abdominal wall. In a like manner
sterile broth culture medium was injected intradermally nd rubbed into the
right abdominal wall. The severity of the resulting infections was recorded.
Each of the animals showed a definite reaction to the introduced
infection. There was a negligible reaction to the sterile broth, ad-
ministered either by intracutaneous injection and/or by rubbing.
The reaction as manifested in the control group of rats was char-
acterized by the appearance of a superficial ulceration or an in-
flammatory nodule which appeared within forty-eight hours and
which persisted from five to ten days. The average size of the
reaction in the control group varied from 0.5 to 2.0 cm. in di-
ameter. Although there was some variation in individual re-
actions to the infection there were no essential differences in
severity of reaction in any of the three groups. The entire
procedure was repreated after two weeks and although there was
a general decrease in the severity of the infection in all the ani-
mals (probably due to some degree of developed immunity)
there were again no significant differences in the groups whether
on low fat, high fat or normal diet.
The weight of each animal was taken at weekly intervals and the average
weight increase amounted to 114 per cent in the high fat group; 112 per cent in the
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normal control group; while the low fat group of animals only increased 40 per
cent in weight.
Temperature studies were made each week on each of the animals and the
mean temperature by rectum in all three groups varied between 37.2 and 37.8
degrees Centigrade. In a like manner hemoglobin determinations were done each
week and expressed in percentage of 100 per cent (Sahli 15.6 grams representing
100 per cent). The ranges varied from 78 to 93 per cent but no difference was
noted between group I, II, and III. Urine examination done at weekly intervals
on each group revealed essentially normal findings throughout the preinfection
period, but almost without exception all animals showed a trace to a 1 + albumin
following the introduction of the infection.
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Prior to giving the infection the total white blood cell counts
and differential studies were made on all the animals at weekly
intervals. Daily white blood cell counts and differential studies
were made on the 68, 69, 70 and 71 days.
Although no significant differences were noted prior to the
infection in the three groups, after the infection was introduced
it was observed that animals in group II, on the low fat diet,
showed much less response to the infections as measured by the total
white blood cell count than did the animals on a high fat or normal
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diet. Whereas the high fat group and the normal control group
of animals showed a total white blood cell count up to 18,600
cells per cubic millimeter and 20,000 cells per cubic millimeter
respectively (see Table 1), the white count in animals on a low
fat diet went only as high as 12,200 cells per cubic millimeter.
In a like manner differential studies were done to see what changes
were evident after the infection. In the high fat group the poiy-
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morphonuclear cell response reached a peak of 95 per cent at the
height of the infection and in the normal control group a peak
polymorphonuclear cell response of 93 per cent was observed.
However animals on the low fat diet showed a polymorphonu-
clear cell response of only 74 per cent. (See Table 2.) The
exact significance or interpretation of these observations is not
clear to us but additional studies are under way to see if these
phenomena can be explained.
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CONCLUSIONS
From our observations we feel justified in making the following
conclusions:
1. There were no differences in the local cutaneous response
to infection on the part of the three groups of white rats fed diets
containing different amounts of fat.
2. The diets had different effects upon the blood lipoids, the
high-fat diet group having a high blood lipoid content, the low-
fat diet group having a low blood lipoid content and the normal
diet group having a blood lipoid content of intermediate degree.
3. The amount of fat in the diet was shown to have a definite
influence upon the leukocytosis produced by the infection;
animals on a low-fat diet having a lesser degree of leukocytosis
than did the normal- or high-fat group; and the differences in
leucocytosis were principally due to the differences in numbers of
polyrnorphonuclear cells.
4. The question of the relationship between the amount of fat
in the diet and the degree of leukocytosis requires further study.
We are indebted to Mrs. Susan Gower Smith for outlining the
dietary regime and for many other valuable suggestions.
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